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Abstract Salivary gland tumors consist of a group of
heterogeneous lesions with complex clinicopathological
characteristics and distinct biological behaviors. World-
wide series show a contrast in the relative incidence of
salivary gland tumors, with some discrepancies in clini-
copathological data. The main aim of this study was to
describe demographic characteristics of 599 cases in a
population from Central Brazil over a 10-year period and
compare these with other epidemiological studies. Benign
tumors represented 78.3% of the cases. Women were the
most affected (61%) and the male:female ratio was 1:1.6.
Parotid gland tumors were the most frequent (68.5% of
cases) and patient age ranged from 1 to 88 years-old
(median of 45 years old). The most frequent tumors were
pleomorphic adenomas (68.4%) and benign tumors were
significantly more frequent in the parotid (75.9%), while
malignant tumors were more frequent in the minor salivary
glands (40%) (P < 0.05). In conclusion, women and the
parotid gland were the most affected and pleomorphic
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adenoma was the most frequent lesion, followed by ade-
noid cystic carcinoma and Warthin’s tumor.
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Introduction

Salivary gland tumors consist of a group of heterogeneous
lesions with complex clinicopathological characteristics
and distinct biological behaviors [1, 2]. These tumors
comprise 3 to 10% of all head and neck neoplasms [3].
Worldwide epidemiological series show geographic varia-
tion in the relative incidence of salivary gland tumors, with
discrepancies among clinicopathological aspects [4, 5].
Salivary gland tumors are complex neoplasms, due to their
broad histological spectrum resulting from multiple tumor
cell differentiation [6]. The main aim of this study was to
describe the demographic characteristics of 599 cases in a
population from Central Brazil over a period of 10 years
and compare these data with other epidemiological studies.

Materials and Methods

Files of the Anatomopathological Service of the Araujo
Jorge Hospital in Goiania, Goias, Brazil were retrieved from
the data bank for a 10-year period (1996-2005). This service
is one of the reference centers for human cancer in Brazil and
the main center in the State of Goias. Clinicopathological
data of salivary gland tumors were reviewed, including age,
sex, lesion site and histological types. All cases were clas-
sified according to the criteria suggested by the 1991 World
Health Organization histological classification [2].
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The statistical analysis was carried out using the
SigmaStat 2.03 software. The Mann—Whitney test was used
for comparison between two groups and the Kruskal—
Wallis test for comparison of more than two groups, fol-
lowed by Dunn’s test. For associations the Chi square test
was used. The level of significance was set at 5%
(P < 0.05).

Results

Over the period of 10 years, 599 salivary gland neoplasms
were diagnosed in the Aratjo Jorge Hospital; of these, 469
(78.3%) were benign, women were more often affected
(61.4%) and the male:female ratio was 1:1.6. Predomi-
nance for women was seen in almost all histological types,
except in Warthin’s tumor, which was slightly more fre-
quent among men (63.2%, P < 0.05) (Table 1).

The median age of occurrence of all salivary gland
tumors was 45 years old, with the peak of incidence in
the fourth decade of life (Table 2). The median age for
malignant tumors (55 years old) was significantly higher
than for benign tumors (43 years old, P < 0.05). The peak
of incidence for patients with benign tumors was in the
fourth decade of life, while for malignant tumors it was in

the seventh (Table 2). Patient age for cases involving
benign tumors varied widely from 1 to 86 years old,
mainly distributed between 20 and 60 years of age. In
contrast, patient age for malignant tumor cases ranged
from 8 to 88 years old and increased significantly with
age, achieving 40% from 70 to 89 years of age (P < 0.05,
Table 2).

The parotid gland was the most common lesion site,
involving 69.5% of cases, followed by submandibular
gland (15.8%) and minor salivary glands (14.7%). No
sublingual gland tumors were identified. Benign tumors
were significantly more frequent in the parotid gland
(75.9%), while malignant tumors were significantly more
frequent in the minor salivary glands (40%, P < 0.05)
(Table 3).

The median age of occurrence of tumors in minor sali-
vary glands was 48 and varied widely from 15 to 87 years
old. In these sites women were more affected (60.9%) by
tumors and the male:female ratio was 1:1.6. The malignant
tumors were more frequent (57.5%), being 32% mucoepi-
dermoid carcinoma, 32% adenoid cystic carcinoma and
36% others. Among the benign tumors, the pleomorphic
adenoma was the most frequent (86.5%). The palate was
the most affected (70.1%) site, followed by buccal mucosa
(6.9%) and tongue (5.8%).

Table 1 Distribution of salivary gland tumors according to sex and age in 599 cases

Sex, n (%) Total, n (%) M:F Median Age range
Male (n = 234) Female (n = 365) age (years) (years)
Tumor type
Benign 181 (38.6) 288 (61.4) 469 (78.3) 1:1.6 43 1-86
Malignant 53 (40.8) 77 (59.2) 130 (21.7) 1:1.5 55* 8-88
Lesion site
Parotid 160 (39) 250 (61) 410 (68.5) 1:1.6 45 1-88
Submandibular 36 (39) 57 (61) 93 (15.5) 1:1.6 43 9-82
Minor salivary glands 34 (39) 53 (61) 87 (14.5) 1:1.5 48 15-87
Unspecified location 4 (40) 5 (60) 9 (1.5) 1:1.3 62 32-86
Histological type
Pleomorphic adenoma 149 (36.7) 257 (63.3%) 406 (67.8) 1:1.7 418#» 1-86
Adenoid cystic carcinoma 13 (33.3) 26 (66.7*) 39 (6.5) 1:2 56~ 8-87
Warthin’s tumor 24 (63.2%) 14 (36.8) 38 (6.3) 1:0.6 5981 38-78
Adenocarcinoma NOS 19 (51.4) 18 (48.6) 37 (6.2) 1:0.9 58" 28-86
Mucoepidermoid carcinoma 11 (36.7) 19 (63.3%) 30 (5) 1:1.7 38.57 13-83

The histological type in the Table does not represent all 599 cases, because other types showing very small frequencies are not included

Tumor type vs. sex: P > 0.05

Lesion site vs. sex: P > 0.05

* Histological type vs. sex: P < 0.05

* Age vs. tumor type P < 0.05

Age vs. lesion site P > 0.05

8 7, *and ® Age vs. histological type P < 0.05
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Table 2 Distribution of salivary gland tumors according to age group

Age group  Benign, Malignant, Pleomorphic Warthin’s Cystic adenoid Mucoepidermoid Adenocarcinoma
(years) n (%) n (%) adenoma, n (%)  tumor, n (%) carcinoma, n (%) carcinoma, n (%) NOS, n (%)

0-9 3 (0.6%) 1 (0.8) 3(0.7) - 1(2.6) - -

10-19 22 (4.7%) 4 (3.1) 22 (5.4) - 1 (2.6) 2(7.7) -

20-29 62 (13.2%) 11 (18.5) 61 (15) - 3(7.7) 5(19.2) 1(2.8)

30-39 115 (24.5%) 22 (16.9) 110 (27.1) 1(2.6) 7(17.9) 9 (34.6) 5(13.9)

40-49 90 (19.2%) 15 (11.5) 80 (19.7) 3(7.9) 3(1.7) 1(3.8) 7 (19.4)

50-59 83 (17.7%) 25 (19.2) 62 (15.3) 17 (44.7) 8 (20.5) 4 (15.4) 7(19.4)

60-69 55 (11.7) 26 (20%) 42 (10.3) 8 (21.1) 7 (17.9) - 11 (30.5)

70-79 35 (7.5) 19 (14.6%) 22 (5.4) 9 (23.7) 6 (15.4) 4 (15.4) 5(13.9)

80-89 4 (0.9) 7 (5.4%) 4 (1) - 3(7.7) 1(3.8) -

Total 469 130 360 29 30 21 36

* Benign or malignant tumor vs. age group P < 0.05. For statistical analysis age groups 0-9, 10-19 and 20-29; 30-39, 40-49 and 50-59, and

60-69, 70-79 and 80-89 years of age were grouped together

Table 3 Distribution of salivary gland tumors according to lesion site

Lesion site, n (%)

Total, n (%)

Parotid 410 (69.5)

Submandibular 93 (15.8)

Minor salivary glands 87 (14.7)

Tumor type

Benign 353 (75.9%) 75 (16.1)
Malign 57 (45.6) 18 (14.4)
Histological type

Pleomorphic adenoma 298 (74%) 73 (18.1)
Adenocarcinoma NOS 18 (51.4% 5(14.3)
Adenoid cystic carcinoma 13 (33.3) 10 (25.6)
Warthin’s tumor 36 (94.7%) 2(5.3)
Mucoepidermoid carcinoma 13 (44.8) -

37 (8) 465 (78.8)
50 (40%) 125 (21.2)
32 (7.9) 403 (68.4)
12 (34.3) 35 (5.9)
16 (41.1% 39 (6.6)
- 38 (6.4)
16 (55.2%) 29 (4.9)

Cases involving unknown site were not included in the statistical analysis

* Tumor type vs. site: P < 0.05
# Histological type vs. site: P < 0.05

Pleomorphic adenoma was the most frequent of all
benign salivary gland tumors (68.4% of cases), followed by
Warthin’s tumor (6.4%) (Table 3). The majority of patients
were female (60.9%) (Table 2). In the cases of Warthin’s
tumor, men were significantly more affected (63.2%,
P < 0.05). Malignant tumors represented 21.7% of all
salivary gland tumors. Among malignant tumors, adenoid
cystic carcinoma was the most common, representing 6.6%
of the cases, followed by adenocarcinoma NOS (5.9%)
(Table 3). Women were significantly more affected by
adenoid cystic carcinoma (66.7%) and mucoepidermoid
carcinoma (63.3%, P < 0.05) (Table 1). A significantly
greater number of malignant tumors were located in minor
salivary glands (40%, P < 0.05) (Table 3). Regarding
histological type and lesion site, minor salivary glands
were more significantly affected by mucoepidermoid car-
cinoma (55.2%) and adenoid cystic carcinoma (41.1%,

P < 0.05), while adenocarcinoma NOS was more frequent
in the parotid gland (51.4%, P < 0.05) (Table 3).

Discussion

In the present review of 599 salivary gland tumors, 78.3%
cases were benign. This is in agreement with previously
published studies [3, 7—12], though other epidemiological
studies showed a predominance of less than 60% for
benign tumors [13, 14]. Worldwide studies show geo-
graphic variation in the relative incidence of salivary gland
tumors with differences in histological type [2, 8].
Salivary gland tumors more often affected women, with
an overall male:female ratio of 1:1.5, and a male:female
ratio of 1:1.6 for benign tumors and 1:1.5 for malignant
tumors. Similarly, other studies describe a male:female
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ratio varying from 1:1.2 to 1:3 [12]; however, some authors
reported predominance for men with a male:female ratio of
1.4:1 (13). Women were predominantly affected in almost
all histologic types, except Warthin’s tumor and adeno-
carcinoma NOS. Some studies have reported male pre-
dominance in benign tumors [10] and/or malignant tumors
[10, 14]. Benign tumors affected mostly women, though no
statistical difference was observed for sex, in agreement
with other epidemiological series [9-11].

In the present study, age distribution varied from 1 to
88 years-old, with a median of 45 years of age and a peak
incidence from 30 to 39 years of age, as reported by other
authors [3, 9-14]. The median age for malignant tumors
(55 years old) was significantly higher than for benign
tumors (43 years old). The peak incidence for benign
tumors was in the fourth decade of life, while for malignant
tumors, it was in the seventh, as reported previously [8].
However, one study described a peak incidence for benign
tumors in the fifth decade of life and in the seventh decade
for malignant tumors [10], while another study reported a
similar age risk for benign tumors, but not for malignant
tumors, from 30 to 49 years of age [14].

The majority of salivary gland tumors were located in
the parotid gland (69.5%), followed by the submandibular
gland (15.8%) and minor salivary glands (14.7%). No case
was identified in the sublingual gland, as mentioned in
other studies [3, 9, 10, 12]. This confirms the rarity of
salivary tumors at this site. Some authors registered less
involvement of the parotid gland in salivary gland tumors,
showing only 36.6% [15] and 45.6% of the cases [13]. The
second most common lesion site was the submandibular
gland, although some authors reported the minor salivary
glands in second place after the parotid gland [10, 12, 14,
15]. Discrepancies in the frequency of salivary gland
tumors in the submandibular gland and minor salivary
glands were observed among other series, varying from 9.5
to 24.3% and 3 to 31.4%, respectively (Table 4). Accord-
ing to other reports, the palate was the most frequent site of
the minor salivary glands tumors [10, 12, 13, 15].

Pleomorphic adenoma was the most common histolog-
ical type, corresponding to 68.4% of all salivary gland
tumors and 86.7% of benign tumors. Predominance of
pleomorphic adenoma was reported in other series
(Table 4). According to other studies [10, 12], Warthin’s

Table 4 Comparison of representative percentages of epithelial salivary gland tumors of worldwide series

Present Ito et al. Lima Vargas Satko Li et al. Al-khateeb Ansari Williams Kayembe Otoh
study, [10], et al. et al. [9], etal. [7], [14], et al. [12], et al. et al. [8], etal. [15], etal. [13],
Brazil  Brazil [11], Brazil Slovakia China  Jordan [3], Iran Jamaica Congo Nigeria
Brazil
Tumor type
Benign 78.3 67.5 76.3 80 73.9 59.8 70 68.4 70.6 65.6 55.7
Malign 21.7 325 23.7 20 26.1 40.2 30 31.6 29.4 344 443
Sex (%)
Male 39 41.5 374 40 474 473 44 41 ? 35 1.4:1
Female 61 58.5 62.6 60 52.6 52.7 56 59 ? 65 ?
Age (decade) 4° 5° 3° 4° 6° 4° 4° 5° ? ? 3°
Location (%)
Parotid gland 68.5 67.7 62 71 83 61.4 49.5 63 66 36.6 45.6
Submandibular 15.5 9.5 19 24 10.8 10.8 18.7 23 18 24.3 10.1
gland
Minor salivary 14.5 22.8 19 5 3 26.4 31.8 14 16 29 40.6
gland
Histological type (%)
Pleomorphic 67.8 54.2 68.5 67.7 53.9 51.3 54 65.4 64.5 55.1 443
adenoma
Adenoid cystic 6.5 7.9 53 4.0 6.4 7.3 13 2.3 5 15.9 9.6
carcinoma
Warthin’s tumor 6.3 8.5 6.9 10.5 9.7 4.4 2 0 5 - 2.5
Adenocarcinoma 5.8 1.4 3.6 4 3.5 6.6 4.6 33 54 2.5
NOS
Mucoepidermoid 4.8 135 4.4 10.4 52 7.6 8 11.5 9.5 8 10.1
carcinoma
Total (n) 599 496 245 124 1021 3461 102 130 344 266 79
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tumor was the third most diagnosed of all salivary gland
tumors involving 6.4% of cases, with the majority located
in the parotid gland (94.7%). In this work, it was the second
most common benign tumor representing 8.2% of cases, as
has also been observed in other Brazilian studies [9-11].

Malignant tumors represented 21.7% of all salivary
gland tumors. The most frequent in this study was adenoid
cystic carcinoma. This is in agreement with findings
reported by some investigators [7, 11, 13, 15], but in
contrast with other studies that reported mucoepidermoid
carcinoma to be the most common malignant tumor [3, 8—
10, 13, 14]. Adenocarcinoma NOS was the second most
common malignant type, involving 5.8% of all tumors, as
described by Ansari et al. [3]. However, in other series, this
tumor was the third most frequent [14, 15].

In this study, epidemiological data was compared with
other worldwide series regarding the distribution of sali-
vary gland tumors. Women and the parotid gland were the
most affected and pleomorphic adenoma was the most
frequent lesion, followed by adenoid cystic carcinoma and
Warthin’s tumor.
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